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Introduction

Dental and oral diseases are the neglected epidemic in this country(I). Despite an

improvement in the socioeconomic condition, fluoridation of the public water supply, and
an increase in expenditure on demal care, dental and oral diseases cominue to plague

certain segments of the population needlessly and disproportionately.

Early intervention is the most cost-effective means of controlling dental diseases.
Unfortunately, certain segments of the population either do not avail themselves of or are
denied access to dental services. Also unfortunate is that the population with the greatest

need for dental treatment receives the least services.

In 1989, 57 percem of the U.S. population was reported as having visited a dentist
within the past year. While 59 percent of whites reported seeing a dentist, only 45 percent

of blacks, and 46 percent of Hispanics had done so(2). Similar disparities in treatment
received were seen with different income groups. While 73 percent of people with a

family income of more than $35,000 a year reported visiting a demist during the past year,

only 41 percent of people with a family income of less than $10,000 a year had done

so(2). Interestingly, even when controlling for income and dental insurance coverage, the
racial differences persisted(3). Statistics alone on dental visits within the past year do not

reveal the true magnitude of the disparities. The implication for oral health of a dental
visit for preventive care is different from one for palliative, urgent care.

Even though oral diseases and conditions are among the most prevalent and
preventable chronic health problems in the U.S., based upon data collected between 1988
and 1991, 96 percent of adults in the U.S. showed evidence of past or present coronal

caries(4). According to Myron Allukian, in some communities, one third to one half of

those aged 65 and older had no teeth at all(l). More Americans died from oral and

pharyngeal cancer than cervical cancer. Thirty thousand Americans are diagnosed with
oral cancer each year and about 8,000 die annually(5). Forty one percent, or 61.6 million,
dentate adults had at least 1 tooth or tooth space that could potentially benefit from

professional treatment(6). About 24 percent of people aged 35-44 years had periodontitis,
with the prevalence higher in high-risk populations such as minorities and low-income

individuals. Sixty percent of adolescents and 40 to 50 percent of adults experienced gum

infections(7,8). Twenty nine percent of adolescents had severe or very severe

malocclusion(9).
The U.S. Public Health Service has recommended the fluoridation of the water

supply since the 1950s. In 1992, approximately 62 percent of the U.S. population on
public water supply lived in fluoridated communities(10).
Growth in the price of dental services has outpaced the consumer price index

(CPI) for urban areas for all goods and services since the early 1980s, but continues to be
lower than the CPI for physician and hospital services. In part, this trend has resulted in
the decline in relative spending for dental services. It is estimated that the cost of dental
services will continue to outpace the cost of all goods and services for the next 10-15

years(11).

In 1992, an estimated $38.7 billion was spem on dental services, representing
about 5.3 percent of all expenditures for personal health care in the U.S., up from only
$2.0 billion in

1960(12). Americans spent nearly $54 billion for demal care in 1998,

almost all, or 96 percent, in the private sector and half of the bill was paid directly out-of-

pocket, with private insurance covering the other half. The 4 percent public share was

largely through the federal-state Medicaid program(13). However, only 95 million
Americans have any form of private dental insurance(14). Unfortunately, dental services

experience the largest proportion of bad debt and free care, about 7 percent in 1987, due
to the large proportion of out-of-pocket payments. This compared with 5 percent for

inpatient hospital services and ambulatory physician services and 1 percent for outpatient
prescribed medicines(15).
Public programs providing dental insurance are few. Dental care is often perceived
as being elective. Medicare pays for dental services in the emergency room if it does not

involve the teeth. After age 65, only 15 percent of Americans have dental insurance(4).
Public assistance programs continue to fall short of the proportional share.

Per capita

payments for dental services under Medicaid decreased by almost 30% between 1975 and
1990. Expenditures for all dental care in 1991 on Medicaid was less than 1% of the total
amount spent on Medicaid. Less than 17% of Medicaid eligible recipients actually
received dental care(12).

In 1987, the poor paid 56 percent of the cost of dental care out-of-pocket,
compared to only 19 percent out-of-pocket for ambulatory physician services. Medicaid
paid for only 15 percent of the expenditures for dental services among the poor,-compared
to 31 percent for ambulatory physician services in the same group. Medicare paid 22

percent of the expenses for ambulatory physician services for the poor but zero percent for

dental services(15).
The transition to Managed Care of Medicaid by private managed care

organizations compounded the problem of access to care. There were problems with the

health care quality and availability of providers. In Connecticut, under Medicaid Managed

Care, the overall number of disenfranchised dentists approached 90 percent(16).
Of the five health care services about which respondents were questioned medical
care or surgical services, prescription drugs, eyeglasses, dental care, and mental health
care or counseling dental care was the highest reported unmet want(17).

The prevalence of dental caries among children has declined steadily since the

1940s, so that by the mid 80’s, only half of school-age children had any decay in their
permanent teeth(8). Bruelle and Carlos reported a 33 percent decline in dental caries in
children between 1971 and 1980(18). A more recent report in 1988 showed that the
caries rate for school-age children continued to drop(19). While the proportion of persons

with periodontal pockets increased with age, young adults showed a decline in the

prevalence of pockets compared with earlier cohorts of young adults, and oral hygiene had
significantly improved for all adults(20). In the 70’s and 80’s, studies have found a

profound decrease in caries a drop from a mean of 18 to a mean of 8 decayed, missing
and filled surfaces, DMFS, among 17 year olds(21,22,23). Despite the improved dental

health indices, caution is necessary in its interpretation with respect to the status of public
health.

Beginning in the 1800s, the mouth was disconnected from the rest of the body. As
dentistry evolved, many physicians, nurses, and public health professionals were left
without an understanding or appreciation of the impact of oral diseases. Regardless of

household income level, 50-80 percent of decayed teeth in preschool children went

untreated. About 20-25 percent of the children accounted for roughly 80 percent of all

decayed teeth(24). Fifty percent of Headstart children have had baby bottle tooth decay.
Black, low-income and native American children, respectively, have 65 percent, 91

percent, and 265 percent more untreated tooth decay than their peers. Ninety seven
percent of the homeless need dental care. More than 50 percent of the homebound elderly
have not seen a dentist for 10 years(25). African-American adults have less than half of
the average number of dental visits for all adults. In 1985-86, nearly 3 million African

Americans, or 29.7 percent, last sought dental care for either a toothache or to have a
tooth extracted. Less than 13 percent of whites sought care for these reasons(26).

Among U.S. children, 5-17 year olds, the percentage of untreated dental caries among
African Americans is 27.2 percent, compared to the U.S. population average of 15.3

percent(4). The percentage of adults with untreated dental caries among African
Americans is 40 percent, and Hispanics is 45 percent, compared to the U.S. population

average of 30 percent. The percentage of individuals with oral cancer that survive 5 years
is 22 percent lower, in absolute term, among African Americans than whites(I).

The disparity in dental diseases and treatment needs is not confined to only racial

and socioeconomic groupings but also found in institutionalized populations. One such

population is the prison inmates.
There are previous studies on the prevalence of dental caries and periodontal
diseases among the prison population. Cunningham et a1.(27) compared a male state

prison population in Iowa with the nonprison population in the same age range, 18-30,
and of the same state. They found that while the mean for the number of decayed, missing

and filled teeth, DMFT, (mean

10.5), did not show any significant difference, the

differences laid in the individual components of the DMFT score, the prison population

showing higher decayed and missing indices and a lower filled index relative to the

nonprison population.

Remarkably, in another male state prison in Maryland, Salive et al. (28) found that

DMFT among the comparable age group, 18-29, was the same as in the Cunningham’s
study(27), (mean

10.5). When the U.S. employed adults were standardized to the study

population, the inmates showed more missing teeth at every age and a greater percentage
of unmet dental needs.

Interestingly, in a study of the female population in the state prisons of Maryland
and Massachusetts, Shapiro et a1.(29) found a higher DMFT among the female inmates
when compared to the other studies of male inmates. Among the 16-30 year old female

inmates, DMFT ranged from 11.5 to 20.3, relative to the Cunningham’s and Salive’s
studies of 10.5 among the 18-30 and 18-29 year old male inmates, respectively. Among

the 31-45 year old female inmates, DMFT ranged from 18.4 to 23.3, relative to Salive’s

study of 17.1 among the 30-44 year old males. And, among the 46 year old and older
female inmates, DMFT ranged from 22.7 to 28.0, relative to Salive’s study of 22.4 among

the45 year old and older males(27,28). While the Cunningham’s study was based on an

analysis of 32 teeth, the results of Salive’s study had been adjusted to 32 teeth for
comparison. On the other hand, the DMFT scores for the female inmates were based on
an analysis of 28 teeth.

In an unpublished study of the Federal Bureau of Prisons by Makrides(30), female
inmates exhibited more decayed, missing and filled teeth than their male counterparts;

DMFT for female inmates was 16.0 compared to 13.1 for males. All 32 teeth were
analyzed in his study.
The general conclusions of the various prison studies were that the prison

population exhibited high unmet dental needs, female treatment needs exceeding those of

males.
The purpose of this study is to assess the oral health of the recemly incarcerated

females at the Federal Correctional Insitution, Danbury, Connecticut. In particular, their
oral health is assessed with respect to past and present caries activities and with specific
attention devoted to their level of unmet needs. The study will add to the currently small

body of evidence-based knowledge on the oral health of the inmate population,
particularly the female inmates of the federal prisons.

Methodology
-The Federal Correctional Institution at Danbury, Connecticut, is primarily a low

and minimum security prison for women. It admits offenders from different parts of the

country and the world. Almost 50% of the inmate population are classified as noncitizens. The three major racial/ethnic groupings are whites, blacks and Hispanics, making

up about 98% of the population. The other 2% of the population consist of Asians and
American Indians. Interestingly, the racial/ethnic groupings are broad and based on the
inmates’ self classifications.

All inmates (n=500) admitted into the institution during the period May 31, 1997

through May 21, 1998 were included in the dental study. The research protocol was
approved by the Bureau Institutional Review Board. The inmates were examined for
dental diseases using a mirror and explorer under ideal lighting conditions. Also, four
intraoral bitewing radiographs were taken on each inmate as part of the examination, with

the exception of the edentates. The dental examinations were scheduled within 14 days of
their arrivals. In accordance with the criteria used by the task group on caries

measurement as described by Radike(31), caries in this study included frank lesions, as in

cavitations, as well as areas where the explorer "caught" with moderate to firm pressure,

opacity, and break in the continuity of the enamel surface. The greatest variability in the
Radike’s criteria laid in the examination procedures used for proximal surfaces. In this

study, bitewing radiographs were used to definitively detect interproximal caries. When
the lesions were questionable, the teeth were classified as sound. All examinations were

performed by one clinician.
The inmates’ oral conditions with respect to the dentition were recorded in dental

charts. The teeth were examined for decayed, missing, filled, and sound surfaces. All 32
teeth were included in the survey. Both primary and secondary decay were noted as

decay. Pontics and extracted teeth were recorded as missing. Impacted teeth, as evident
clinically and/or radiographically, were recorded as impacted. Teeth with extensive decay
on all aspects, extending to the gumline, with little or no coronal tooth structure

remaining, were recorded as both decayed and non-restorable. Root caries were
conservatively measured as lesions which were evident radiographically as cavitations and

untreated. Clinical root caries, without radiograhical evidence, were not included as such.

Endodontically-involved teeth were measured in terms of teeth having endodontic
treatment completed and those needing endodontic therapy. Patients’ removable

prostheses were not included in the examination. Socioeconomic demographics, viz.,
race/ethnicity, age, and educational status, were recorded.
The subjects were stratified into 4 racial groups, viz., whites, blacks, Hispanics,

and Asians; 3 age strata, viz., 18 29 year olds, 30 39 year olds, and 40 year olds and

older; and 3 educational groups, viz., less than 12 years, 12 years, and more than 12 years
of education. Statistics on the number of decayed, missing, filled, and impacted teeth and

surfaces were analyzed. Teeth and surfaces with a combination of decayed and filled
surfaces were classified as decayed. Past and present disease prevalence was analyzed in
terms of the number of dqcayed, missing and filled teeth (DMFT), decayed, missing and

filled surfaces (DMFS), decayed and filled teeth (DFT), decayed and filled surfaces (DFS),

and the ratio of decayed teeth to decayed and filled teeth (DT/DFT), and decayed surfaces
to decayed and filled surfaces (DS/DFS). The means for non-restorable teeth, root caries,

and endodontically-involved teeth were also analyzed.

Statistics

Analysis was performed on a personal computer using the SPSS statistical

software(32). All statistical calculations were based on raw data. Comparisons of racial,
age and educational groupings were made with respect to the means of the oral health
indices. Standard deviations and p-values were obtained. Significance was set at P<.05.

The test for differences among the means is provided by the analysis of variance. The

comparison of the means among racial, age and educational groups has 3, 2 and 2,

respectively, degrees of freedom.
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Results

During the period between May 31, 1997 and May 21, 1998, 500 inmates were
admitted into the institution. Table 1 shows the mean ages and the distribution of the

population in terms of the race and age strata. Of the inmates, 109 subjects, or 21.8

percent, were whites, 196 subjects, or 39.2 percent, were blacks, 186 subjects, or 37.2
percent, were Hispanics, and 9 subjects, or 1.8 percent, were Asians. The ages ranged
from 18 to 65 years. The mean ages were 36.0 years for the population, 36.2 years for

whites, 34.9 years for blacks, 36.8 years for Hispanics, and 39.8 years for Asians. One
hundred and thirty six subjects, or 27.2 percent, of the population were 18 29 years of

age, 190, or 38.0 percent, were 30 39 years of age, and 174, or 34.8 percent, were 40
years of age and older. The age distribution among the racial groups were insignificant (P

Table 2 shows the distribution of the educational attainment with respect to racial

groups. Forty seven percent of the population reported receiving less than 12 years of
education, 40 percent reported 12 years of education, and 13.0 percent reported more
than 12 years of education. The whites and blacks showed higher levels of educational
attainment than the Hispanics and Asians (P < .0001). However, the comparison of
educational levels by race must be made with caution because the majority of the

Hispanics and Asians were from foreign countries.
Table 3 shows the distribution of the edentulous population (n=12) with respect to
racial and age groups.

Tables 4 and 5 show the sound, decayed, missing, filled and impacted teeth and

surfaces, respectively, of the population, in terms of racial and age groups. Due to the
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small number of Asians, they will not be discussed separately as a racial group. The

population means for sound teeth and surfaces were 15.0 and 102.0, respectively.

Surprisingly, blacks had the highest mean number of sound teeth and surfaces with 16.3
and 107.6, respectively, compared to whites with the lowest, i.e., 13.9 and 96.0,

respectively, and Hispanics with 14.1 and 98.8, respectively, (P

.002 and .01,

respectively). In terms of the corresponding figures across age strata, the mean number of
sound teeth and surfaces decreased with increasing age, from a high of 19.0 teeth or 123.7

surfaces for the 18-29 year age group to a low of 10.9 teeth or 78.0 surfaces for the 40-65

year age group (P < .0001 for both comparisons).

Seventy eight percent of the population had one or more untreated, decayed teeth.
The population had means for decayed teeth and surfaces of 3.5 and 7.3, respectively.

Blacks had the highest mean for decayed teeth and surfaces of 4.3 and 8.2, respectively,

compared to Hispanics with the lowest of 2.9 and 6.6, respectively, and whites with 3.3
and 6.9, respectively (P

<.001 and .2, respectively). In terms of the corresponding

figures across age strata, the number of decayed teeth and surfaces decreased with the
increase in age from a high of 4.4 teeth and 8.5 surfaces for the 18-29 year age group to a

low of 2.5 teeth and 5.9 surfaces for the 40-65 year age group (P = <.0001 and .05,

respectively).

Ninety percent of the population had one or more missing teeth. The population
had means for missing teeth and surfaces of 7.4 and 36.8, respectively. Surprisingly,
whites had the highest means for missing teeth and surfaces of 8.3 and 41.5, respectively,

compared to blacks with the lowest, i.e., 6.9 and 34.3, respectively, and Hispanics with
7.4 and 37.1,.respectively. However, the difference was not statistically significant (P

.3
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for both comparisons). In terms of the corresponding figures across age strata, as

expected, the number of missing teeth increased with the increase in age from a low of 3.1
teeth and 15.4 surfaces for the 18-29 year age group to a high of 11.8 teeth and 59.0

surfaces for the 40-65 year age group (P <.0001 for both comparisons).

Eighty three percent of the population had one or more filled teeth. The

population means for filled teeth and surfaces were 6.0 and 13.0, respectively. Hispanics
had the highest means for filled teeth and surfaces, 7.4 and 16.3, respectively, followed by
whites with 6.4 and 15.0, respectively, and blacks with the lowest, i.e., 4.3 and 8.7,

respectively (P <.0001 for both comparisons). In terms of the corresponding figures
across age strata, the number of filled teeth and surfaces increased with the increase in

age, from a low of 5.0 teeth and 9.4 surfaces for the 18-29 year age group to a high of 6.7
teeth and 16.8 surfaces for the 40-65 year age group (P

.01 and <.0001, respectively).

Twelve percent of the population had one or more impacted teeth. The population

had means for impacted teeth and surfaces of 0.2 and 1.0, respectively. Whites had the
lowest means, 0.1 and 0.6, respectively, compared to blacks and Hispanics, with 0.2 and

1.1, respectively, for both racial groups (P

.4 for both comparisons). In terms of the

corresponding figures across age strata, as expected, the mean for impacted teeth and
surfaces decreased with the increase in age from a high of 0.6 teeth and 3.0 surfaces for
the 18-29 year age group to a low of 0.0 teeth and 0.2 surfaces for the 40-65 year age

group (P < .0001 for both comparisons).

Table 6 shows the means for DMFT scores among the racial and age groups.
Ninety eight percent of the population had one or more decayed, missing or filled teeth.
The population mean for DMFT for all subjects was 16.8. DMFT score was highest for
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whites with 18.0, Hispanics with 17.7, and lowest for blacks with 15.4 .(P

.001). As

expected, the corresponding figures across age strata increased with the increase in age
from a low of 12.4 for the 18-29 year age group, to 21.1 for the 40-65 year age group (P

<.0001).
The percentage of dentate adults for the population was 97.6 percent. The figures
were similar among the races and varied from 96.8 percent for Hispanics to 99.1 percent

for whites (P

.6). The percentage of dentate adults decreased with the increase in age

from 100 percent for the 18-29 year olds to 94.3 percent for the 40 year olds and older (P

Based on an analysis of extracted or missing teeth, only 7.4 percent of the

population had the complete complement of 32 teeth. Impacted teeth were counted as
teeth present. As seen in Table 6, the population mean for permanent teeth present was
24.6 among all adults and 25.4 for only dentate adults. There were similarities for the

number of permanent teeth present (about 24 to 26) among the racial groups, and they

decreased with the increase in age.
Table 7 shows the means for DMFS scores. The DMFS for all subjects was 57.0.

As with the DMFT scores, the DMFS score was highest for whites with 63.4, Hispanics
with 60.0, and lowest for blacks with 51.2 (P -.01). The corresponding figures across

the age strata increased with the incease in age from a low of 33.3 to 81.7 (P <.0001).

Table 8 shows the means for DFT scores. Ninety six percent of the population has
one or more decayed or filled teeth. The population mean for DFT was 9.5. Whites and

Hispanics had higher scores, 10.0 and 10.3, respectively, and blacks had the lowest score
of 8.6 (P

.01). DFT scores varied between 9.3 and 9.8 among the age strata (P .6).
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The extent of umet needs, DT/DFT, was 41.7 percent for the population. DT/DFT

percentages were similar among whites and Hispanics, 33.6% and 33.1%, respectively,
and was highest among blacks, 55.6% (P < .0001). The corresponding DT/DFT

percentage was highest among the youngest age stratum, 48.1%, and decreased to 35.4%
for the oldest age stratum (P

.007).

Table 9 shows the corresponding results in terms of surfaces. Overall, 20.2

surfaces per person were decayed or filled. The DFS was higher for Hispanics and whites
than for blacks, 22.9 and 21.9 vs. 17.0, respectively (P

.001). The mean DFS scores

increased with age from a low of 17.9, among the 18-29 year age group, to 22.7, among

the 40-65 year age group (P

.02). The population mean for DS/DFS was 40.8 percent.

The percentages were similar for whites and Hispanics, 32.1 percent and 33.3 percent,

respectively, and was highest for blacks, 53.7 percent (P < .0001). The mean DS/DFS
was highest among the 18-29 year age group, 47.5 percent, and decreased to 34.1 percent

for the 40-65 year age group (P

005).

Table 10 shows the means for pulpally-involved teeth for the population and the
racial and age groups. Thirty seven percent of the population had endodontically-involved

teeth, involving a total of 330 teeth. This figure did not include non-restorable teeth,
where extraction is the only option. In terms of the number of endodontically-treated

teeth, the whites and Hispanics had means of 0.4 relative to blacks with a mean of 0.1 (P

.02). The number of teeth needing endodontic treatment ranged from a mean of 0.5 for
whites to 0.4 and 0.3 for blacks and Hispanics, respectively (P

0.1). The corresponding

figures for endodontically-treated teeth across the age strata increased with the increase in

age from 0.2 among the 18-29 year olds to 0.3 among the 30-39 year olds and 0.4 among
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the 40 year old and older (P =. 1). The number of teeth needing endodontic treatment

decreased from a mean of 0.4 among the 18-29 year olds and 30-39 year olds to 0.3

among the 40 year olds and older (P

.6).

Table 11 shows the means for non-restorable teeth and surfaces. Nineteen percent
of the population, involving 216 teeth, were identified as non-restorable. The population
means were 0.4 and 2.2, respectively. Blacks had the highest means for non-restorable

teeth and surfaces, 0.5 and 2.4, respectively, and Hispanics with 0.4 and 2.2, respectively,

compared to whites with the lowest, i.e., 0.3 and 1.7, respectively. However, the
difference was not statistically significant (P

.7 for both comparisons). The

corresponding figures across the age strata increased with the increase in age from 0.4
teeth and 1.8 surfaces, among the 18-29 year olds, to 0.5 teeth and 2.4 surfaces, among
the 30-39 year olds and then fell slightly to 0.4 and 2.2, respectively, among the 40 year

olds and older (P

.7 for both comparisons).

Table 12 shows the population mean for teeth with root caries. Some 7.8 percent

of the population, involving 57 teeth, were diagnosed with root caries. The population
mean was 0.1.

The means for whites was 0.2 while that of blacks and Hispanics was 0.1

(P .6). The corresponding figures across the age strata increased from the lowest mean
of 0.007, among the 18-29 year olds, to the highest mean of 0.2 among the 40 year olds
and older (P =. 01).

Tables 13 and 14 show the sound, decayed, missing, filled and impacted teeth and

surfaces, respectively, of the population in terms of the educational levels. The means for
the various educational strata for sound, decayed, filled and impacted teeth and surfaces
did not show any significant differences (P =>. 1), with the exception of the means for
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missing teeth and surfaces (P

.02). Similarly, in Table 15, the other indices of dental

health, viz., the means for endodontically-involved teeth, root-decayed teeth, nonrestorable teeth, showed no significant differences among the educational strata (P =>. 1).

Discussion

The prison population is a unique and challenging patient population with many
health problems, including poor oral health. Dental diseases reach epidemic proportions in
this population. Ninety seven percent of the population showed evidence of past or

present dental diseases. Of significance is the level of unmet dental needs.

In terms of sound teeth, blacks had the highest means for sound teeth while whites
had the lowest. In the US adult population survey, whites were also found to have less
sound teeth than blacks (6).

In terms of decayed teeth, blacks had the highest means while Hispanics had the
lowest with whites closely related to the latter. While it appears encouraging that the
index for decay improved with age, the result has to be interpreted against the indices for
restorations vs. extractions as the implications for oral health would be different.

In terms of missing teeth, whites had the highest mean for missing teeth while
Blacks had the lowest mean for missing teeth. Salive et a1.(28) found the same trends that
the white male inmates in the state prison system had more missing teeth and higher

DMFT scores than the black male inmates (28). Unfortunately, there was a continuous
and marked increase in the number of missing teeth with age, almost quadrupling from the

youngest to the oldest age group.

In terms of filled teeth, Hispanics had the highest mean and blacks had the lowest
mean, with whites closely related to the former. There was an increase in the number of
filled teeth by 1.7 from the youngest to the oldest age group but, unfortunately, there was
an even greater increase of missing teeth by 8.7 with the increase in age.

In terms of impacted teeth, whites had the lowest mean while blacks and Hispanics
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had the same mean. The biggest decline in the number of impacted teeth occurred in the
transition from the 18-29 year age group to the 30-39 year age group.

For the population, more than 50 percent of the teeth, in terms of the DMFT
scores, had a history of dental caries and/or periodontal diseases. The whites had the
lowest number of permanent teeth present but the highest number of diseased teeth, in
terms of the DMFT scores. While blacks had the highest number of permanent teeth

present, they had the lowest number of diseased teeth, past and present combined. The

interpretation of this finding has to differentiate between treated and untreated teeth. With
advancing age, the number of permanent teeth present decreased but the number of
diseased teeth increased such that by age 40 and older, almost all the teeth had or needed

treatment.

A comparison of the federal female inmates located in Danbury, Connecticut, with
the state inmates from Massachusetts and Maryland showed that the oral health

parameters of the latter were more discouraging. Shapiro et al. found that the DMFT of
female inmates in the aforementioned state prisons, aged 16-65, ranged from 13.8 and
11.5 to 24.5 and 28.0, respectively, from the youngest to the oldest age groups. Among

the federal female inmates, aged 18-65, the DMFT ranged from 12.4 to 21.1. The mean

ages of the state inmates in Massachusetts and Maryland were 28.5 and 31.0, respectively,
while the mean age of the federal inmates was 36.0. As the DMFT, without exceptions,
rise with age, the relative difference in DMFT between the state and federal inmates would

have been higher had the results been age-standardized. However, the DMFT results of
state inmates

couJd have been specific to the states studied and may not be generalizable

to all states(29).

2O

The delay in getting treatment is manifested in the prison population in terms of

grossly-decayed, non-restorable teeth. Blacks had the highest mean for non-restorable
teeth while whites had the lowest.
Educational levels were not significantly related tO many of the oral health indices.

Some 47.3 percent of the prison population were of foreign origin and the country of
origin could be the confounding variable. Standardization for race would yield a more
valid analysis of oral health with respect to educational strata.

The caries experience increased dramatically with age. The youngest age stratum

had a greater percent of untreated caries of the coronal surfaces. Almost half of the caries
were untreated among the 18-29 year olds while approximately a third of the caries were

untreated for the 40 year olds and above. However, as alluded to earlier, this

improvement in terms of treatment with age is not translated into improved oral health in
terms of the other indices.

Whites and Hispanics had a higher mean for DFS than blacks but the latter had a

higher percent of DS/DFS. DMFS scores were highest among whites and lowest among
blacks. While the whites had a higher percentage of dentate adults and the Hispanics the

lowest, the latter had a more favorable mean number of permanent teeth than whites but
less than blacks.

In the population, only a mean number of 15.0 teeth were sound. More than half
of the teeth were restored, decayed, extracted or impacted. There was a mean of 6.0 teeth
restored. Barring endodontic treatment, for pulpal involvement, and crown lengthening,
for gross root decay, there was a mean of 2.6 teeth that were restorable. The means for
the number of teeth coded as missing, non-restorable, untreated endodontically-involved,
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impacted, and having carious cavitations of the roots were 7.4, 0.4, 0.4, 0.2, and 0.1,

respectively. Thus the mean for extracted teeth and teeth with poor prognosis, needing
extraction, was 8.5.

One measure of oral health is the number of retained sound, filled, and decayed

(but restorable) teeth. In terms of the total number of sound, filled, and decayed
(restorable) teeth, the whites had a mean of 23.3, blacks 24.4, and Hispanics 24.0.

However, the blacks had a higher number of decayed teeth of 3.8, compared to 3.0 for
whites, and 2.5 for Hispanics. In order to close the gap among racial groups in terms of
oral health, restorative needs have to be met in a timely manner.

Unfortunately, oral health declined precipitously with age. While the 18-29 year
age group had a mean for sound, filled and decayed (but restorable) teeth of 28.0, the
mean fell to 25.1 for the 30-39 year age group, and 19.7 for the 40 year and older age

group.
There were a number of shortcomings identified in this study. One limitation is the

heterogeneity within the prison population as it relates to the diversity in
sociodemographic, cultural and geographic backgrounds. As a result, despite
stratification, particularly with respect to race and educational levels, diversities persist
within the strata. For example, the data on education is possibly confounded by

differences in educational systems. Also, stratifying the information into three levels may
not be sensitive to the educational gradation of the subjects. Hispanics were skewed

toward the lower educational stratum relative to the other racial groups. Therefore, the
lack of significant findings for many of the oral health indices with respect to education
could be a function of the crudeness of the stratification system and/or other uncontrolled
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variables.

The vast geographic span that the subjects were drawn from introduced more

unknowns into the study. The exposure to community fluoridated water is a proven
positive influence on oral health. However, it is not possible to account for this influence
as the subjects were not only drawn from different parts of the country but also different

parts of the world.
The NIDR diagnostic criteria for dental examinations were not followed. As a

result, findings of this study would not be directly compared to those of NHANES.
Peculiar to this study, root caries, as measured in this study, to include only radiographic

evidences of untreated cavitations, were too conservative for comparison with other
studies. Fixed and removable prostheses, such as pontics and dentures, were excluded

from the analysis. As such, tooth space which were replaced with prostheses were not
differentiated from untreated space. In the analysis of missing teeth, impacted teeth were
not considered missing though, functionally, they may be the same. While there is no

concern with interexaminer reliability, intraexaminer reliability has not been determined.

Importantly, the data obtained from this study are not readily generalizable to other
population groups outside the prison system.

In conclusion, the female inmate population located at the Danbury, Connecticut,
Federal Prison has high levels of dental needs. The DMFT score for all subjects (mean

16.8) projects the prevalence of past and present dental diseases. It is similar to the

DMFT score obtained in the Makrides’ study(30) of female inmates entering the federal
prisons. In his study, DMFT of male federal inmates was lower (mean
female federal inmates (mean

13.1) than the

16.0). While the DMFT score shows a higher prevalence
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of dental diseases, particularly among female inmates, it is not sensitive to the disparity in
access to oral health. However, DT/DFT scores, ranging from 33.1 to 55.6 percent by

race, not only illustrate the high level of unmet need but also the disparity within the

prison population.
Given the high levels of umet need, it is imperative that the limited health care

resources be used for health promotion and disease prevemion. Education is vitally

important in this direction. Inmates have to be educated on behaviors that promote oral
health. Oral hygiene instructions, diet counselling, and an understanding of the

relationship between pathogens and susceptible hosts in disease causation are the most
cost-effective public health measures toward the long-term preservation of health.

Table 1. Distribution of the population by race/ethnicity and age, and the mean age

Race/Ethnicity
Whites
Blacks
Hispanics
Asians

Age (s.d.)
36.3 (9.1)
34.9 (8.8)
37.0 (9.4)
40.0 (10.8)

n (%)
109 (21.8)
196 (39.2)
186 (37.2)
9 (1.8)

Age
136 (27.2)
190 (38.0)
174 (34.8)

18-29
30-39
40-65
Total

36.0 (9.2)
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500 (100)

Table 2. Highest level of education by race/ethnicity
Race/Ethnicity Less than 12 years
31
Whites
Blacks
80
117
Hispanics
5
Asians

Total

233(46.6%)

12 years
56
86
57
3

More than 12 years
22
30
12
1

Total
109
196
186
9

202(40.4%)

65(13.0%)

5OO
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Table 3. Number of edentulous subjects by race/ethnicity and age

Race/Ethnicity

Number (%)
1 (1.0%)

Hispanics
Asians

5(2.6%)
6(3.2%)
0(0.0%)

Total
109
196
186
9

Total

12(2.4%)

500

18-29
30-39
40-65

0(0.0%)
2(1.1%)
10(5.7%)

136
190
174

Total

12(2.4%)

500

Whites

Blacks

Age
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,Table 4. Mean number of sound, decayed, missing, filled and impacted teeth by race/ethnicity and age

Sound (s.d.)
13.9 (6.7)
16.3 (7.3)
14.1 (7.0)
18.7 (8.0)

Decayed (s.d.)
3.3 (3.7)
4.3 (3.7)
2.9 (3.2)
1.8 (2.4)

Missing (s.d.)
8.3 (6.8)
6.9 (7.0)
7.4 (7.2)
5.3 (4.6)

Filled (s.d.)
6.4 (4.8)
4.3 (4.3)
7.4 (5.7)
6.0 (4.3)

Impacted (s.d.)
0.1 (0.4)
0.2 (0.7)

18-29
30-39
40-65

19.0 (5.8)
15.9 (6.1)
10.9 (7.0)

4.4 (4.5)
3.7 (3.4)
2.5 (2.7)

3.1 (2.8)
6.3 (5.1)
11.8 (8.5)

5.0 (4.4)
6.0 (4.8)
6.7 (5.9)

0.6 (1.0)
0.1 (0.3)
0.0 (0.2)

Total

15.0 (7.1)

3.5 (3.6)

7.4 (7.0)

6.0 (5.2)

0.2 (0.6)

Race/Ethnicity
Whites
Blacks
Hispanics
Asians

0.2 (0.7)
0.2 (0.4)

Age

Distributions of decayed, missing and filled teeth by
race/ethnicity in terms of medians, modes, ranges,
minimums and maximums are given in Appendices i, 2
and 3
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Table 5. Mean number of sound, decayed, missing, filled and impacted surfaces by race/ethnicity and age

Sound (s.d.) Decayed (s.d.) Missing (s.d.)
41.5 (33.8)
96.0 (34.4)
6.9 (9.1)
34.3 (35.0)
107.6 (35.1)
8.2 (9.9)
37.1 (36.2)
98.8 (36.9)
6.6 (9.7)
26.7 (23.2)
117.1 (29.2)
3.2 (5.8)

Filled (s.d.)

15.0 (14.3)
8.7 (9.7)
16.3 (15.9)
11.8 (9.5)

Impacted (s.d.)
0.6 (1.8)
1.1 (3.4)
1.1 (3.4)
1.1 (2.2)

30-39
40-65

123.7 (20.0)
108.4 (28.3)
78.0 (39.1)

8.5 (11.8)
7.6 (9.1)
5.9 (7.9)

15.4 (13.8)
31.7 (25.4)
59.0 (42.5)

9.4 (9.2)
12.0 (11.4)
16.8 (17.6)

3.0 (5.1)
0.3 (1.6)
0.2 (1.1)

Total

102.0 (35.8)

7.3 (9.6)

36.8 (35.1)

13.0(13.7)

1.0 (3.1)

Race/Ethnicity
Whites
Blacks
Hispanics
Asians

Age

18-29
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Table 6. Mean DMFT, mean number of permanent teeth, and percent of dentates by race/ethnicity and age

Race/Ethnicity Mean DMFT (s.d.) Mean no. of permanent teeth Mean no. of permanent teeth
Dentates
All subjects
All subjects
Whites
24.0
23.7
18.0(6.7)
Blacks
15.4 (7.4)
26.0
25.1Hispanics
17.7 (7.1)
25.6
24.6
Asians
13.1 (8.0)
26.7
26.7

Dentates
Percent
99.1
97.5

96.6
100.0

Age
18-29
30-39
40-65
Total

21.1 (7.0)

28.9
25.7
20.2

28.9
26.0
22.0

100.0
98.9
94.3

16.8 (7.3)

24.6

25.4

97.6

12.4 (5.9)

16.0(6.2)

Distribution of DMFT by race/ethnicity in terms of
medians, modes, ranges, minimums and maximums is
given in Appendix 4

Table 7. Mean DMFS by race/ethnicity and age

Race/Ethnicity
Whites

Blacks
Hispanics
Asians

Age
18-29

Mean DMFS (s.d.)
All subjects
63.4 (34.8)
51.2 (35.8)
60.0 (37.6)
41.7 (29.5)

30-39
40-65

33.3 (20.5)
51.3 (28.5)
81.7 (39.2)

Total

57.0 (36.5)

3O

Table 8. Mean DFT and percent of decayed teeth (DT/DFT) by race/ethnicity and age

Mean DFT (s.d.)
10.0 (5.0)
8.6 (4.8)
10.3 (5.4)
7.8 (5.1)

DT/DFT (s.d.)

18-29
30-39
40-65

9.4 (5.2)
9.8 (4.5)
9.3 (5.8)

48.1 (34.7)
42.5 (34.3)
35.4 (34.6)

Total

9.5 (5.2)

41.7 (34.8)

Race/Ethnicity
Whites
Blacks
Hispanics
Asians

33.6 (30.9)
55.6 (35.3)
33.1 (32.3)
20.4 (19.9)

Age

Distributions of DFT and DT/DFT by race/ethnicity
in terms of medians, modes, ranges, minimums and
maximums are given in Appendices 5 and 6
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Table 9. Mean DFS and percent of decayed surfaces (DS/DFS) by race/ethnicity and age

Race/Ethnicity
Whites

Blacks
Hispanics
Asians

Mean DFS (s.d.)
21.9 (15.8)
17.0 (12.7)
22.9 (16.8)
15.0(11.5)

(s.d.)
(31.4)
(36.1)
(32.8)
(23.5)

DS/DFS

32.1
53.7
33.3
20.1

Age
18-29
30-39
40-65

17.9 (13.6)
19.6 (13.1)
22.7 (18.0)

47.5 (35.3)
41.6 (34.9)
34.1 (34.4)

Total

20.2 (15.2)

40.8 (35.2)

Table 10. Mean number of endodontically-involved teeth by race/ethnicity and age

Race/Ethnicity
Whites
Blacks
Hispanics
Asians

Endodontically-treated teeth (s.d.) Needing endodontic treatment (s.d.)

0.4 (i.o)
0. (0.6)
0.4 (0.9)
0.6 (0.7)

0.5 (.0)
0.4 (0.8)
0.3 (0.7)
0.2 (0.4)

18-29
30-39
40-65

0.2 (0.6)
0.3 (0.9)
0.4 (0.8)

0.4 (0.9)
0.4 (0.7)
0.3 (0.8)

Total

0.3 (0.8)

04 (0.8)

Age
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Table 11. Mean number of non-restorable teeth and surfaces by race/ethnicity and age

Race/Ethnicity

Non-restorable teeth (s.d.)

Whites
Blacks
Hispanics
Asians

0.3 (1.0)
0.5 (1.3)
0.4 (1.4)
0.1 (1.3)

Non-restorable surfaces (s.d.)
1.7 (5.0)
2.4 (6.4)
2.2 (6.9)
0.6 (1.7)

Age
18-29

0.4 (1.3)
0.5 (1.3)
0.4 (1.2)

1.8 (6.5)
2.4 (6.5)
2.2 (5.8)

0.4 (1.2)

2.2 (6.2)

30-39
40-65

Total

34

Table 12. Mean number of teeth with radiographically diagnosed root caries by race/ethnicity and age

Means (s.d.)
0.2 (0.7)
0.1 (0.5)
0.1 (0.4)
0.0 (0.0)

Race/Ethnicity
Whites
Blacks

Hispanics
Asians

Age
18-29
30-39
40-65

0.0 (0.1)
0.1 (0.5)
0.2 (0.6)

Total

0.1 (0.5)
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Table 13. Mean number of sound, decayed, missing, filled and impacted teeth by highest level of education
Educational Level

< 12y
12 years
> 12y

Total

Sound (s.d.)
14.4 (7.4)
15.2 (6.7)
16.3 (7.3)

Decayed (s.d.)
3.5 (3.4)
3.4 (3.9)
3.6 (3.0)

Missing (s.d.)
8.1 (8.0)
7.0 (6.4)
5.6 (4.1)

Filled (s.d.)
5.8 (5.4)
6.1 (4.9)

6.4 (5.4)

Impacted (s.d.)
0.2 (0.6)
0.2 (0.7)
0.2 (0.5)

15.0 (7.1)

3.5 (3.6)

7.4 (7.0)

6.0 (5.2)

0.2 (0.6)

Table 14. Mean number of sound, decayed, missing, filled and impacted surfaces by highest level of education

< 12y
12 years
> 12y

Sound (s.d.)
98.7 (38.9)
104.0 (33.0)
107.4 (32.1)

Total

102.0 (35.8)

EduCational Level

Decayed (s.d.) Missing (s.d.)
7.3 (8.8)
40.6 (40.0)
7.0 (10.7)
35.2 (32.2)
7.8 (8.6)
27.8 (20.4)
7.3 (9.6)

36.8 (35.1)
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Filled (s.d.)
12.4 (13.5)

12.6 (12.0)
16.2 (18.7)
13.0

(13.7)

Impacted (s.d.)
0.9 (3.1)
1.2 (3.3)
0.8 (2.7)

1.0 (3.1)

Table 15. Mean number of endodontically-involved, mot-decayed, and non-restorable teeth by highest level of education
Educational Level

< 12y

Endodontically-involved (s.d.)

12 years

0.7 (1.1)
0.6 (1.0)

> 12y

0.9 (1.4)

Total

0.7 (1.1)

Root-decayed (s.d.) Non-restorable (s.d.) No. of cases (%)
0.4 (1.1)
233 (46.6)
0.1 (0.5)
0.4 (1.4)
202 (40.4)
0.1 (0.5)
65 (13)
0.5 (1.2)
0.1 (0.6)
0.1 (0.5)
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0.4 (1.2)

500 (100)
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Appendix 1. Distribution of decayed teeth by race/ethnicity

Race/Ethnicity
Whites

Blacks
Hispanics

Median

2
4
2

Range

Mode
0
5
0

20
25
22

Minimum
0

0
0

Maximum
20
25
22

Appendix 2. Distribution of missing teeth by race/ethnicity

Race/Ethnicity
Whites
Blacks
Hispanics

Median
6
5
5

Mode
0
2
3

Range

Minimum

Maximum

32
32
32

0
0
0

32
32
32

Appendix 3. Distribution of filled teeth by race/ethnicity

Race/Ethnicity
Whites

Blacks
Hispanics

Median
6
3

7

Mode
0
0
0

Range

Minimum

19
20
30

0
0
0

Maximum
19
20
30

Appendix 4. Distribution of DMFT by race/ethnicity

Race/Ethnicity
Whites
Blacks
H ispa nics

Median

12
16
18

Mode
0
16
16,24

Range

Minimum

32
32
32

0
0

0.

Maximum
32
32
32

Appendix 5. Distribution of DFT by race/ethnicity

Race/Ethnicity
Whites

Blacks
Hispanics

Median

5
9
10

Range

Mode
0
10
12

20
25

30

Minimum
0
0
0

Maximum
20

25
30

Appendix 6. Distribution of DT/DFT by race/ethnicity
Race/Ethnicity
Whites
Blacks

Hispanics

Median (%)

63
60
25

Mode (%)
0
100
0
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Range (%)
100
100
100

Minimum (%)
0
0
0

Maximum (%)
100
100
100

